To assess the function of the autonomic nervous system in major depression, a series of cardiovascular tests, together with the recording of sympathetic skin response, were performed in 18 depressed patients (melancholic type, DSM-III-R criteria) and in 18 healthy control subjects. Depressed patients showed significantly poorer performance in Valsalva's, deep breathing, and lying to standing manoeuvres than controls, indicating an impairment of parasympathetic function. Depressed patients developed a significantly larger sympathetic skin response than controls during the lying to standing and hand grip manoeuvres, whereas cardiovascular sympathetic performance (as assessed by the responses to hand grip, cold, mental arithmetic, explosive sound, or hyperventilation) was similar in both groups. The results are compatible with the view that a diminished parasympathetic reactivity, and presumably an increased sympathetic reactivity, occur in patients with major depression. (7 Neurol Neurosurg Psychiatry 1995;58:299-302) 
The relation between depression and disturbances of autonomic regulation has been recognised for a long time. For example, Kraepelin reported increased resting blood pressure values in depressed patients, as well as the well known disturbances of body weight, sleep, and sexual activity. ' Kraepelin also stated that this abnormality was related to the severity of the disease.' The topic received relatively little attention, however, until the recent interest triggered by the recognition that depressed patients are at an augmented risk for cardiovascular diseases.2567 For example, a decreased heart rate variability, presumably a consequence of an increased sympathetic input and a decreased parasympathetic input to the heart, is a predictor of mortality after myocardial infarction7 and sudden cardiac death. 8 The same autonomic disturbances were found to be responsible for the increased cardiovascular risk in patients with depression,256 cardiovascular patients tending to have significant depression.9 Also abnormal neuroendocrine responses to centrally acting autonomic drugs-for example, clonidine were identified as trait markers for endogenous. depression, suggesting an abnormal central autonomic function in depressed patients. '0 In a recent study we reported an increased sympathetic reactivity in patients with affective disorders, which was related to the degree of psychopathology.4 This finding prompted us to examine whether autonomic regulation, as estimated by non-invasive cardiovascular tests of autonomic function and sympathetic skin responses, was altered in the course of episodes of major depression. Autonomic function assessment included determination of the SD of R-R intervals, expiration:inspiration (E:I) ratio, Valsalva ratio, 30:15 ratio, and pressor responses to hand grip, cold, mental arithmetic, explosive sound, or hyperventilation, together with the simultaneous recording of sympathetic skin response. Similar tests of autonomic function have been used for diagnostic purposes in various conditions, including diabetes, amyloidosis, alcoholism, acute porphyria, and primary disorders of the autonomic nervous system." 12
Patients and methods

PATIENTS
Eighteen patients (nine men, nine women) with a diagnosis of major depression (melancholic type) and 18 control subjects (six women, 12 men) were studied. All participants gave informed consent. The mean (SD) age of depressed patients was 44 (12) years, and that of controls was 40 (13) years. Patients met DSM-III-R criteria of major depression, melancholic type'3 and did not have any current (or history of) other psychiatric illness, apart from nicotine use in one of them, a man who smoked up to 25 cigarettes a day. Mean time from the beginning of the current major depression episode, as estimated from the clinical recordings, was 1-5 (1) months. Control subjects had no current (or history of) psychiatric illness, except for a nicotine use in two men, who smoked 15-25 cigarettes a day. Neither control nor depressed subjects had any history of cardiovascular, respiratory, endocrinological, neurological, or other physical illnesses (including diabetes mellitus and alcoholism). Chagas' disease was ruled out by serological criteria.
Overall severity of psychiatric disease was assessed by the psychopathology index of the Minnesota multiphasic personality inventory (MMPI) (the average of scores obtained in the clinically relevant scales).'4 The mean psychopathology index score in depressed patients was 78 (SD 8) and in normal controls it was 60 (6) (P < 0-0001, Student's t test). Scores for the depression scale in MMPI in depressed patients and control subjects were 93 (18) and 65 (23) respectively (P = 0 0003, Student's t test).
The subjects had not taken any medication for at least 10 days before the study, and were asked to avoid beverages containing caffeine during a 12 hour period before the study. Smokers agreed to avoid cigarettes from three hours before the study, as previously recommended.'5 Before the wash out period, three patients had been taking lorazepam (4 mg/day) and three patients had been taking bromazepam on an irregular basis (0 5 to 3 mg/day). One of the patients on lorazepam had also taken levomepromazine (25 mg/day) and tranylcypromine (25 mg/day). Medications with anticholinergic side effects such as levomepromazine, may have mild effects on cardiovagal measures, and moderate to profound effects on sudorimotor activity tests,'6 a wash out period of 48 hours being recommended for these types of drugs. 17 AUTONOMIC NERVOUS SYSTEM ASSESSMENT All tests were performed between 0900 and 1200, at least two hours after a light breakfast, and with the subjects in a supine position.
Cardiovascular tests of autonomic function
An analog electrocardiograph and an automatic blood pressure manometer were used for scoring the standard tests of autonomic function. All tests were applied in a random sequence in the same session, which lasted about 90 minutes. The expiration:inspiration (E:I) ratio was calculated as the average of the quotients between the longest R-R interval during expiration and the shortest R-R interval during inspiration for six consecutive respiratory cycles at a rate of 0-1 Hz. 18 The Valsalva's ratio was calculated as the quotient between the longest R-R interval during the poststrain phase and the shortest R-R interval during the strain phase, the last being a 20 second period during which the subject blew on to an open loop manometer to sustain a pressure of 5-3 kPa (40 mm Hg). Three consecutive Valsalva's manoeuvres were performed, and the highest Valsalva's ratio was taken for computation. '9 The 30:15 ratio in a lying to standing manoeuvre was calculated as the quotient between the longest R-R interval at or about the 30th beat and the shortest R-R interval at or about the 15th beat after standing. 20 Diastolic blood pressure response to isometric exercise was calculated as the difference between diastolic blood pressure after one minute hand grip at 30% of maximal effort and diastolic blood pressure at rest, which is a modification of the technique described by Ewing et al. 2 In the present study, no differences in resting heart rate variation, as measured by R-R interval variance, were detected between groups, regardless of the fact that the parasympathetic system seems to be the principal mediator of such a variability. This is in general accordance with previous findings in patients with major depression.42
The occurrence of an increased sympathetic activity in the group of depressed patients was suggested by greater sympathetic skin response to standing and isometric exercise. Indeed, sympathetic skin response in humans is only affected by factors that modify the activity of cholinergic sympathetic postganglionic fibres to the skin.4344 It should be noted, however, that the performance in tests known to evoke increased sympathetic outflow (namely, cold pressor, explosive sound, and mental arithmetic tests) or chemoreceptor mediated reflexes (hyperventilation)45 did not show significant differences between the groups. Moreover, changes in diastolic blood pressure after hand grip were similar in depressed patients and controls. Further studies are therefore necessary to evaluate the sympathetic tone in depressed patients. Interestingly, the same neurotransmitterthat is, acetylcholine-was implicated in the present study in two opposite abnormalities: a decreased parasympathetic, and an increased sympathetic activity. Thus the idea of a distorted single neurotransmitter function (for example, cholinergic hypersensitivity46) in major depression does not seem to be warranted by the foregoing results.
In summary, the results obtained support the conclusion that in major depression some tests show that autonomic function is altered, indicating a decreased parasympathetic activity, and presumably, increased sympathetic activity. These alterations may have implications for the increased risk of cardiac disease found in patients with major depression.2 35 
